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(57) A polishing apparatus (70) is used for polishing 
a workpiece such as a semiconductor wafer (100) to a 
flat mirror finish. The polishing apparatus (70) compris- 
es a turntable (73) having a polishing surface thereon, 
and a top ring (75) for holding a workpiece (100) to be 
polished and pressing the workpiece (1 00) against the 
polishing surface on the turntable (73). A pusher (10) is 
disposed in a position for transferring the workpiece 
(1 00) to and from the top ring (75), and has a workpiece 



support (11 ) which can be lifted to a position close to the 
top ring (75) for transferring the workpiece (100) to and 
from the top ring (75). When the workpiece support (11 ) 
receives a polished workpiece (100) and is lowered, a 
cleaning liquid is ejected substantially simultaneously 
from three cleaning nozzle units (31 ,32,33) that are dis- 
posed in respective three positions to clean the upper 
and lower surfaces of the workpiece (1 00) and the lower 
surface of the top ring (75). 
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Descripti n 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a polishing ap- 
paratus for polishing a workpiece such as a semicon- 
ductor wafer to a flat mirror finish, and more particularly 
to a polishing apparatus having a cleaning device for 
cleaning atop ring forsupporting a workpiece and/or the 
workpiece which has been polished. 

Description of the Related Art: 

[0002] Recent rapid progress in semiconductor de- 
vice integration demands smaller and smaller wiring 
patterns or interconnections and also narrower spaces 
between interconnections which connect active areas. 
One of the processes available for forming such inter- 
connection is photolithography. Though the photolitho- 
graphic process can form interconnections that are at 
most 0.5 u.m wide, it requires that surfaces on which pat- 
tern images are to be focused by a stepper be as flat as 
possible because the depth of focus of the optical sys- 
tem is relatively small. 

[0003] It is therefore necessary to make the surfaces 
of semiconductor wafers flat for photolithography. One 
customary way of flattening the surfaces of semiconduc- 
tor weifers is to polish them with a polishing apparatus, 
and such a process is called Chemical Mechanical pol- 
ishing. 

[0004] Conventionally, a polishing apparatus has a 
turntable and a top ring which rotate at respective indi- 
vidual speeds. A polishing cloth is attached to the upper 
surface of the turntable. A semiconductor wafer to be 
polished is placed on the polishing cloth and damped 
between the top ring and the turntable. An abrasive liq- 
uid containing abrasive grains is supplied onto the pol- 
ishing cloth and retained on the polishing cloth. During 
operation, the top ring exerts a certain pressure on the 
turntable, and the surface of the semiconductor wafer 
held against the polishing cloth is therefore polished by 
a combination of chemical polishing and mechanical 
polishing to a flat mirror finish while the top ring and the 
turntable are rotated. 

[0005] After, for example, one or more semiconductor 
wafers have been polished, the polishing cloth is proc- 
essed to recover its original polishing capability. Various 
processes have been and are being developed for re- 
storing the polishing cloth, and are collectively called 
"dressing". The polishing cloth is dressed by a dressing 
tool in order to enable the polishing apparatus to perform 
a good polishing function at all times without undesired 
degradation of a polishing performance. 
[0006] Th semiconductor wafer which has been pol- 
ished carries abrasive liquid and ground-off particles at- 
tached thereto. After a semiconductor wafer has been 



polished, ground-off particles and the abrasive liquid are 
also attached to the top ring because the semiconductor 
wafer has been held by th top ring. Therefore, the pol- 
ished semiconductor wafer and the top ring have to be 

5 cleaned to remove the foreign matter including abrasive 
liquid and ground-off particles therefrom. 
[0007] It has been customary to install a robotto trans- 
fer a semiconductor wafer therefrom to the top ring be- 
fore it is polished, and to transfer the semiconductor wa- 

10 fer from the top ring thereto after it is polished. That is, 
the semiconductor wafer is transferred directly between 
the top ring and the hand of the robot which is associated 
with the polishing apparatus. 

[0008] Consequently, the top ring which has been 
15 used for polishing the semiconductor wafer, and the 
semiconductor wafer which has been polished are 
cleaned as follows: 

(1) First, the polished surface of the semiconductor 
20 wafer which is held by the top ring is cleaned by a 

cleaning liquid ejected from a cleaning nozzle. 

(2) Then, the semiconductor wafer is transferred 
from the top ring to the hand of the robot. 

(3) The lower surface (holding surface) of the top 
25 ring which has held the semiconductor wafer is 

cleaned by a cleaning liquid ejected from the clean- 
ing nozzle. 

(4) Finally, a next semiconductor wafer to be pol- 
ished is transferred from the hand of the robot to the 

30 top ring. 

[0009] However, since the above conventional clean- 
ing process involves the two cleaning steps (1) and (3), 
it takes a relatively long period of time to dean the sem- 

35 (conductor wafer and the top ring. As a consequence, 
the conventional polishing apparatus cannot polish the 
semiconductor wafers with increased effidency. 
[0010] Further, in the step (3) of the above steps, 
since the lower surface of the top ring is not deaned 

40 immediately after the semiconductor wafer is polished, 
the abrasive liquid applied to the lower surface of the 
top ring tends to solidify. The deaning liquid and ground- 
off particles are scattered over the polishing doth, thus 
tending to alter the composition of the abrasive liquid for 

^5 polishing a workpiece, with the result that the polishing 
performance of the polishing apparatus is varied. Bris- 
tles of the brush are liable to drop onto the polishing 
cloth, and give damage to a semiconductor wafer which 
is being polished by the polishing cloth. 

so [0011] Furthermore, the dressing tool suffers similar 
problems because it is not cleaned immediately after it 
has dressed the polishing doth. 

SUMMARY OF THE INVENTION 

55 

[0012] It is therefor an object of the present invention 
to provide a polishing apparatus which can efficiently 
clean a top ring and a workpiece such as a sembonduc- 
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torwaferwhich has been polished for thereby increasing 
the productivity thereof. 

[0013] Another object of the present invention is to 
provide a polishing apparatus which has a relatively sim- 
ple cleaning device capabl of effectively cleaning the 5 
lower surface of a top ring and/or a dressing tool without 
changing the composition of an abrasive liquid on a pol- 
ishing cloth and also without scattering a large amount 
of cleaning liquid. 

[0014] Still another object of the present invention is 
to provide a polishing apparatus which has a cleaning 
device capable of cleaning a hand of a robot for trans- 
ferring a workpiece to be cleaned therefrom to a top ring 
and transferring the workpiece from the top ring thereto, 
and also cleaning such a workpiece. 
[0015] According to one aspect of the present inven- 
tion, there is provided a polishing apparatus for polishing 
a surface of a workpiece, comprising: a turntable having 
a polishing surface thereon; a top ring for holding a work- 
piece to be polished and pressing the workpiece against 
the polishing surface on the turntable; a pusher for trans- 
ferring the workpiece between the top ring and the push- 
er, the pusher having a workpiece support movable ver- 
tically to a position close to the top ring for transferring 
the workpiece; and a cleaning device for ejecting a 
cleaning liquid toward upper and lower surfaces of the 
workpiece and the lower surface of the top ring to clean 
them, after the workpiece which has been polished is 
transferred from the top ring to the workpiece support. 
[001 6] According to another aspect of the present in- 
vention, there is provided a polishing apparatus a sur- 
face of a workpiece, comprising: a turntable having a 
polishing surface thereon; a top ring for holding a work- 
piece to be polished and pressing the workpiece against 
the polishing surface on the turntable; a top ring moving 
mechanism for lifting the top ring by a predetermined 
distance from the turntable and angularly moving the top 
ring to a predetermined position; and a top ring cleaning 
device having a cleaning liquid nozzle movable below 
the top ring for ejecting a cleaning liquid to the lower 
surface of the top ring to clean the lower surface of the 
top ring when the top ring is in the predetermined posi- 
tion. 

[0017] The above and other objects, features, and ad- 
vantages of the present invention will become apparent 
from the following description when taken in conjunction 
with the accompanying drawings which illustrate a pre- 
ferred embodiment of the present invention by way of 
example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

FIG. 1 is a plan view of a polishing apparatus having 
a conv ying and cleaning apparatus according to a 
first embodiment of the present invention; 
FIG. 2 is a vertical cross-sectional view of a polish- 



ing apparatus showing a polishing unit and a dress- 
ing unit shown in FIG. 1 ; 

FIG. 3 is a vertical cross-sectional view of a pusher 
and a top ring which are combined with a cleaning 
device according to the first embodiment of the 
present invention; 

FIG. 4 is a plan view of a workpiece support of the 
pusher shown in FIG. 3; 

FIG. 5 is a cross-sectional view taken along line V 
- V of FIG. 4; 

FIG. 6 is a perspective view of a cleaning nozzle 
unit of the cleaning device shown in FIG. 3; 
FIGS. 7A and 7B are vertical cross-sectional views 
showing the manner in which a semiconductor wa- 
fer which has been polished is transferred from the 
top ring to the pusher; 

FIG. 8 is a fragmentary front elevational view of a 
polishing apparatus according to a second embod- 
iment of the present invention; 
FIG. 9 is a plan view of the polishing apparatus 
shown in FIG. 8; 

FIG. 1 0 is a fragmentary front elevational view of a 
polishing apparatus according to a third embodi- 
ment of the present invention; 
FIG. 1 1 is a perspective view of a table cover of the 
polishing apparatus shown in FIG. 10; 
FIG. 1 2 is a perspective view of a system of nozzles, 
nozzle joints, and pipes of a top ring cleaning device 
of the polishing apparatus shown in FIG. 10; 
FIG. 13 is a perspective view of the system shown 
in FIG. 12, illustrating the manner in which a hand 
is cleaned by the top ring cleaning device; and 
FIG. 1 4 is a perspective view of the system shown 
in FIG. 12, illustrating the manner in which the lower 
surface of a top ring is cleaned by the top ring clean- 
ing device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0019] A polishing apparatus according to a first em- 
bodiment of the present invention will be described be- 
low with reference to FIGS. 1 through 7A and 7B. 
[0020] As shown in FIG. 1 , a polishing apparatus 70 
comprises a turntable 73, a polishing unit 77 positioned 
on one side of the turntable 73 and having a top ring 75 , 
and a dressing unit 81 positioned on the other side of 
the turntable 73 and having a dressing tool 79. The pol- 
ishing apparatus 70 has a pusher 1 0 with a cleaning de- 
vice disposed adjacent to the polishing unit 77 and the 
turntable 73. 

[0021] The polishing apparatus 70 further comprises 
a conveying and cleaning unit 90 which is disposed next 
to the polishing unit 77 and the pusher 10. The convey- 
ing and cleaning unit 90 comprises two central work- 
piece conv ying robots 91 and 93 movable in the direc- 
tions indicated by th arrow F, primary and secondary 
cleaning devices 95 and 97, and a spinning drier 99 
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which are disposed on one side of the workpiece con- 
veying robots 91 and 93. The conveying and cleaning 
unit 90 further comprises two workpiece reversing units 
1 01 and 1 03 disposed on the other side of the workpiece 
conveying robots 91 and 93. 

[0022] FIG. 2 shows the polishing unit 77 having the 
top ring 75 and the dressing unit 81 having the dressing 
tool 79. As shown in FIG. 2, the top ring 75 is located in 
an off-center position with respect to the turntable 73. 
The turntable 73 is rotatable about its own axis as indi- 
cated by the arrow A by a motor (not shown) which is 
coupled through a shaft 73a to the turntable 73. A pol- 
ishing cloth 74 is attached to an upper surface of the 
turntable 73. 

[0023] The top ring 75 is coupled to a motor (not 
shown) and also to a lifting/lowering cylinder (not 
shown). The top ring 75 is vertically movable and rotat- 
able about its own axis as indicated by the arrows B, C 
by the motor and the lifting/lowering cylinder. The top 
ring 75 can therefore press the semiconductor wafer 
1 00 against the polishing cloth 74 under a desired pres- 
sure. The semiconductor wafer 1 00 is attached to a low- 
er surface of the top ring 75 under a vacuum or the like. 
A guide ring 76 is mounted on the outer circumferential 
edge of the lower surface of the top ring 75 for prevent- 
ing the semiconductor wafer 100 from being disengaged 
from the top ring 75. 

[0024] A dressing unit 81 comprises a dressing tool 
79 which is positioned above the turntable 73 in diamet- 
ricalLy opposite relation to the top ring 75. The dressing 
tool 79 is coupled to a motor (not shown) and also to a 
lifting/lowering cylinder (not shown). The dressing tool 
79 is vertically movable and rotatable about its own axis 
as indicated by the arrows D, E by the motor and the 
lifting/lowering cylinder. The dressing tool 79 has a 
dressing layer 79a composed of, for example, a dia- 
mond grain layer containing diamond grains on its lower 
surface. 

[0025] When a wafer cassette 105 which houses a 
plurality of semiconductor wafers to be polished is set 
in a position shown in FIG. 1, the workpiece conveying 
robot 93 takes out a semiconductor wafer from the cas- 
sette 105, and transfers the semiconductor wafer to the 
workpiece reversing unit 103. After the semiconductor 
wafer is reversed, i.e., turned upside down, by the work- 
piece reversing unit 1 03, it is received by the workpiece 
conveying robot 91 , and then placed onto the pusher 10 
by the workpiece conveying robot 91 . 
[0026] Thereafter, the top ring 75 of the polishing unit 
77 is angularly displaced as indicated by the dot-and- 
dash line to a position directly above the pusher 1 0. The 
semiconductor wafer on the pusher 10 is lifted to a po- 
sition near a lower surface of the top ring 75, and then 
attached to the top ring 75 under vacuum developed by 
a vacuum pump or the like (not shown). 
[0027] Then, the top ring 75 is moved over th turn- 
table 73, and pr sses the semiconductor wafer against 
the polishing cloth 74 on the turntable 73. While the turn- 



table 73 and the top ring 75 are rotated independently 
of each other, the lower surface of the semiconductor 
wafer is polished to a flat mirror finish. After the semi- 
conductor wafer is polished, the top ring 75 is moved 
back over the pusher 1 0, and transfers the polished 
semiconductor wafer onto the pusher 1 0. At this time, 
the upper and lower surfaces of the semiconductor wa- 
fer and the lower surface of the top ring 75 are cleaned 
by tile cleaning device according to the present inven- 
tion. 

[0028] The semiconductor wafer placed on the push- 
er 1 0 is then held by the workpiece conveying robot 91 , 
and transferred therefrom to the workpiece reversing 
unit 1 01 . The workpiece reversing unit 1 01 reverses the 
semiconductor wafer. The reversed semiconductor wa- 
fer is transferred successively to the primary and sec- 
ondary cleaning devices 95 and 97, and the spinning 
drier 99, whereby it is cleaned and dried. The spinning 
drier 99 may have a function of cleaning and drying. The 
cleaned and dried semiconductor wafer is finally re- 
turned to the cassette 1 05 by the workpiece conveying 
robot 93. 

[0029] FIG. 3 shows in vertical cross section the push- 
er 1 0 and the top ring 75 which are combined with the 
cleaning device according to the present invention. 
[0030] As shown in FIG. 3, the pusher 10 comprises 
a workpiece support 1 1 for placing a semiconductor wa- 
fer 100 thereon and an actuator unit 13 for vertically 
moving the workpiece support 11 . The workpiece sup- 
port 11 is supported on the upper ends of vertical rods 
1 5 that vertically movably project from the actuator unit 
1 3. In FIG. 3, the semiconductor wafer 1 00 is shown as 
being placed on the workpiece support 1 1 , and the work- 
piece support 11 is shown as being lowered. 
[0031] As shown in FIGS. 3 through 5, the workpiece 
support 1 1 has a circular base 21 , and a pair of arcuate 
wafer holders 25 mounted on an outer circumferential 
edge of the circular base 21 and spaced from each other 
by a pair of recesses 23 defined therebetween. The re- 
cesses 23 serve to receive the hand of the workpiece 
conveying robot 91 for transferring the semiconductor 
wafer 1 00 therefrom to the arcuate walls 25 and trans- 
ferring the semiconductor wafer 100 from the arcuate 
walls 25 thereto. 

[0032] The workpiece support 11 also has a guide 
mechanism (not shown) combined with the wafer hold- 
ers 25 for guiding and positioning the semiconductor 
wafer 1 00 when the semiconductor wafer 1 00 is placed 
on the wafer holders 25. 

[0033] In FIG. 3, the polishing apparatus has a polish- 
er pan 30 provided around the pusher 1 0 and supporting 
three cleaning nozzle units 31 , 33 and 35 thereon , a cov- 
er 28 mounted on the polisher pan 30 and covering the 
workpiece support 11 and the top ring 75, and a pusher 
pan 29 disposed underneath the polisher pan 30 and 
underlying the workpiece support 11. The cov r 28 
serves to prevent a cleaning liquid jected from the 
cleaning nozzle units 31 , 33 and 35 from being scattered 
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around, and the pusher pan 29 serves to collect the 
cleaning liquid flowing down from the top ring 75 and the 
workpiece support 11 . 

[0034] The cleaning nozzle unit 31 is positioned later- 
ally of a location where the workpiece support 1 1 is low- 5 
ered. As shown in FIG. 4, the cleaning nozzle unit 31 
has a horizontal array of five nozzles 31a directed to 
eject the cleaning liquid obliquely upwardly into one of 
the recesses 23. 

[0035] The cleaning nozzle unit 33 is positioned later- 
ally of a location vertically intermediate between the 
workpiece support 11 as it is lowered and the top ring 
75. Specifically, the cleaning nozzle unit 33 is disposed 
substantially diametrically opposite to the cleaning noz- 
zle unit 31 across the workpiece support 11 . The clean- 
ing nozzle unit 33 has a horizontal array of four nozzles 
33a directed to eject the clearing liquid obliquely down- 
wardly onto the workpiece support 11 . 
[0036] The cleaning nozzle unit 35 is positioned di- 
rectly above the cleaning nozzle unit 33. The cleaning 
nozzle unit 35 has a horizontal array of two nozzles 35a 
directed to eject the cleaning liquid obliquely upwardly 
onto the lower surface (holding surface) 76 of the top 
ring 75. 

[0037] As shown in FIG. 6, the cleaning nozzle unit 
31 has a nozzle header 31b on which the nozzles 31a 
are mounted. The nozzle header 31 b has opposite ends 
each fastened by two bars 31 c that are fastened by bolts 
31 d. When the bolts 31 d are loosened, the nozzle head- 
er 31b can be angularly moved about its own axis to 
adjust the angle of the nozzles 31a. After the angle of 
the nozzles 31a is adjusted, the bolts 31 d are fastened 
to fix the nozzle header 31 b against angular movement. 
The other cleaning nozzle units 33 and 35 are of a struc- 
ture similar to the cleaning nozzle unit 31 . 
[0038] Operation of the cleaning device and the push- 
er 1 0 will be described below. 

[0039] FIGS. 7A and 7B show the manner in which 
the semiconductor wafer 100 which has been polished 
is transf erred from the top ring 75 to the pusher 1 0. Spe- 
cifically, the top ring 75 holding the polished semicon- 
ductor wafer 100 under vacuum is moved to a position 
directly above the pusher 1 0 as shown in FIG. 7A. Then, 
the actuator unit 1 3 of the pusher 10 is operated to lift 
the workpiece support 11 toward the top ring 75 as 
shown in FIG. 7B. Thereafter, the semiconductor wafer 
1 00 is released from the top ring 75 by breaking vacuum 
onto the workpiece support 11 . 
[0040] The actuator unit 1 3 is operated again to lower 
the workpiece support 1 1 away from the top ring 75 as 
shown in FIG. 3. Then, the three cleaning nozzle units 
31 , 33 and 35 are simultaneously operated to eject the 
cleaning liquid such as pure water, from their nozzles 
31 a, 33a and 35a for thereby cleaning the upper and 
lower surfaces of the semiconductor wafer 1 00 and the 
lower surface 76 of the top ring 75. 
[0041] Specifically, the cl aning liquid ejected from 
the cleaning nozzle unit 31 enters one of the recesses 



23 of the workpiece support 11 and cleans th lower sur- 
face, which has been polished, of the semiconductor 
wafer 1 00. The cleaning liquid ejected from the cleaning 
nozzle unit 33 is directly applied to the upper surface of 
th semiconductor wafer 1 00 to thus clean it. The clean- 
ing liquid ejected from the cleaning nozzle unit 35 is di- 
rectly applied to the lower surface 76, which has held 
the semiconductor wafer 1 00, of the top ring 75 to thus 
clean it. Therefore, the abrasive liquid and ground-off 
particles which remain on the upper and lower surfaces 
of the semiconductor wafer 100 and the lower surface 
76 of the top ring 75 are completely removed. At this 
time, the workpiece support 11 is also cleaned by the 
cleaning liquid. 

[0042] The cleaning liquid starts being ejected simul- 
taneously from the cleaning nozzle units 31 , 33 and 35. 
The cleaning nozzle units 31 and 33 eject the cleaning 
liquid continuously for 13 seconds, and the cleaning 
nozzle unit 35 ejects the cleaning liquid for 1 0 seconds. 
Since the cleaning of the semiconductor wafer 100 is 
continued for some time after the top ring 75 has been 
cleaned, any deposit which may have dropped from the 
top ring 75 onto the semiconductor wafer 1 00 is reliably 
removed from the semiconductor wafer 1 00. 
[0043] However, the cleaning liquid may start being 
ejected at different times from the cleaning nozzle units 
31 , 33 and 35, and may continuously be ejected from 
the cleaning nozzle units 31 , 33 and 35 for periods of 
time different from those mentioned above. 
[0044] The semiconductor wafer 1 00 thus cleaned is 
then transferred from the workpiece support 11 to the 
hand of the workpiece conveying robot 91 (see FIG. 1). 
Thereafter, a new semiconductor wafer 100 to be pol- 
ished is placed onto the workpiece support 11 by the 
workpiece conveying robot 91 . 
[0045] According to the first embodiment of the 
present invention in FIGS. 1 through 7A and 7B, inas- 
much as the upper and lower surfaces of the semicon- 
ductor wafer 1 00 and the lower su rf ace 76 of the top ring 
75 are cleaned substantially simultaneously in one 
cleaning cycle, they can be cleaned in a short period of 
time. Therefore, the polishing apparatus can polish 
semiconductor wafers with increased efficiency for in- 
creased productivity. 

[0046] Next, a polishing apparatus according to a sec- 
ond embodiment of the present invention will be de- 
scribed with reference to FIGS. 8 and 9. As shown in 
FIG. 8 and 9, the polishing apparatus has a turntable 73 
and a top ring 75 which are rotatable independently of 
each other in the same direction indicated by the arrows 
A and C. A polishing cloth 74 is attached to the upper 
surface of the turntable 73. 

[0047] After a semiconductor wafer is polished, the 
top ring 75 is lifted by a lifting/lowering mechanism (not 
shown), and angularly moved by a swing mechanism to 
a work transfer position H outsid of th turntabl 73 in 
the direction indicated by the arrow G (see FIG. 9). In 
the workpiece transfer position H, the top ring 75 trans- 
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fers the polished semiconductor wafer to a hand 170 
such a robot hand or the like that extends below the top 
ring 75. Then, th top ring 75 waits and receives another 
semiconductor wafer to be polished from the hand 170. 
The received semiconductor wafer is attached to the 
lower surface of the top ring 75 under vacuum. The top 
ring 75 is angularly moved back to a position above the 
turntable 73 and lowered toward the turntable 73 for pol- 
ishing the semiconductor wafer. For maintenance, the 
top ring 75 is angularly moved to a retracted position I. 
[0048] When the dressing tool 79 is not in operation, 
the dressing tool 79 is angularly moved to a retracted 
position K outside of the turntable 73 in the direction in- 
dicated by the arrow J. 

[0049] The polishing apparatus also has a top ring 
cleaning device 1 30 for cleaning the lower surface of the 
top ring 75. The top ring cleaning device 130 has a 
cleaning liquid nozzle 131 for ejecting a cleaning liquid 
W mainly of pure water, a vertical shaft 132 supporting 
the cleaning liquid nozzle 131 on its lower end, and a 
moving mechanism 133 for vertically moving the shaft 
132 and rotating the shaft 132 to angularly move the 
cleaning liquid nozzle 1 31 . The shaft 1 32 has a fluid pas- 
sage defined therein for allowing the cleaning liquid W 
to pass therethrough. The cleaning liquid W which has 
passed through the passage in the shaft 1 32 is ejected 
upwardly from the cleaning liquid nozzle 131 . 
[0050] A workpiece such as a semiconductor wafer 
held by the top ring 75 is polished in the same manner 
as FIG. 2. After the semiconductor wafer is polished, the 
top ring 75 is elevated by a given distance by the lifting/ 
lowering mechanism and angularly moved to the work- 
piece transfer position H radially outwardly of the turn- 
table 73, where the polished semiconductor wafer is 
transferred to the hand 1 70. At this time, the top ring 75 
is positioned as shown in FIG. 8. 
[0051] Then, the moving mechanism 133 of the top 
ring cleaning device 130 is actuated to lower the clean- 
ing liquid nozzle 131 to a vertical position between the 
top ring 75 and the turntable 73, and to rotate the clean- 
ing liquid nozzle 131 about the shaft 1 32 until the clean- 
ing liquid nozzle 131 faces the lower surface of the top 
ring 75. Thereafter, the cleaning liquid nozzle 131 ejects 
the cleaning liquid W to the lower surface of the top ring 
75, thereby cleaning the lower surface of the top ring 75. 
[0052] The cleaning liquid nozzle 131 is positioned 
below the top ring 75 such that the ejected cleaning liq- 
uid W falls outside of the turntable 73, not onto the upper 
surface of the turntable 73. Since the concentration of 
the slurry-like abrasive liquid Q, which is supplied from 
the abrasive liquid nozzle 112 has been adjusted, if the 
ejected cleaning liquid W fell onto the upper surface of 
the turntable 73, the concentration of the abrasive liquid 
Q would vary, or the abrasive liquid Q would undesirably 
be diluted. 

[0053] FIG. 10 shows a polishing apparatus accord- 
ing to a third embodiment of the present invention. The 
polishing apparatus shown in FIG. 1 0 includes a turnta- 



ble 73 and a top ring 75 which ar identical to thos 
shown in FIG. 8. The polishing apparatus shown in FIG. 
1 0 also has a top ring cleaning device 1 40 having cl an- 
ing liquid nozzles 141 and 142 for ejecting a cleaning 

5 liquid W. Th top ring cleaning device 140 is mounted 
on a table cover 113 which is disposed above the turn- 
table 73 and covers a predetermined range of the turn- 
table 73. The top ring cleaning device 140 is positioned 
nearalocation where the top ring 75 transfers a polished 

io semiconductor wafer to a hand 1 70 and receives a sem- 
iconductor wafer to be polished from the hand 1 70. 
[0054] FIG. 1 1 shows the table cover 1 1 3 in detail. As 
shown in FIGS. 9 and 11 , the table cover 113 is in the 
fcrm of dome disposed over the turntable for preventing 

15 the abrasive liquid from being scattered around. The ta- 
ble cover 113 has an arcuate recess defined in its upper 
surface for allowing the top ring 75 to move therein in 
the direction indicated by the arrow G between the work- 
piece wafer transfer position H and the retracted posi- 

20 tion I, and a top ring insertion hole 113-1 defined in the 
arcuate recess for allowing the top ring 75 to move 
therein downwardly toward and upwardly away from the 
upper surface of the turntable 73. The table cover 113 
also has a recess defined in its upper surface for allow- 

25 jng a dressing tool (corresponding to the dressing tool 
79 in FIG. 2) to move in the direction indicated by the 
arrow J, and a dressing tool insertion hole 113-2 defined 
in the recess for allowing the dressing tool to move 
therein downwardly toward arid upwardly away from the 

30 upper surface of the turntable 73. 

[0055] The top ring cleaning device 140 is positioned 
at the workpiece transfer position H over the table cover 
1 1 3. After a polished semiconductor wafer is transferred 
from the top ring 75 in the workpiece transfer position H 

35 to the hand 1 70, the top ring cleaning device 1 40 ejects 
a cleaning liquid to the lower surface of the top ring 75 
to clean the same. 

[0056] As shown in FIGS. 1 0 and 1 1 , the table cover 
113 supports a nozzle unit 113-3 which comprises an 

40 abrasive liquid nozzle 1 1 2 for supplying an abrasive liq- 
uid and a rinsing liquid nozzle for supplying a rinsing 
liquid. The table cover 113 has exhaust holes 113-4 and 
113-5 defined therein for discharging gases inside the 
table cover 113, and handles 113-6 and 113-7 that can 

45 be manually gripped by the operator to move the table 
cover 113 with respect to the turntable 73. 
[0057] FIG. 12 shows a system of nozzles, nozzle 
joints, and pipes of the top ring cleaning device 140 of 
the polishing apparatus shown in FIG. 10. 

so [0058] As shown in FIG. 12, the top ring cleaning de- 
vice 140 comprises a cleaning liquid nozzle 141 for 
ejecting a cleaning liquid W to the lower surface of the 
top ring 75, a pair of cleaning liquid nozzles 142 dis- 
posed one on each side of the cleaning liquid nozzle 

55 1 41 for ejecting confronting sprays of the cleaning liquid 
W, and a pair of cleaning liquid nozzles 143 dispos d 
on on each side of th cleaning liquid nozzle 141 for 
ejecting downward sprays of the cleaning liquid W. The 
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cleaning liquid nozzle 141 is connected through nozzle 
joints 151, 152 to a pipe coupled to a cleaning liquid 
source, and the cleaning liquid nozzles 142, 143 are 
connected through nozzle joints 144 through 150 to 
pipes coupled to the cleaning liquid source. 
[0059] FIG. 13 shows the system shown in FIG. 12, 
illustrating the manner in which the hand 1 70 is cleaned 
by the top ring cleaning device 140. 
[0060] As shown in FIG. 13, the cleaning liquid noz- 
zles 142 and the cleaning liquid nozzles 143 eject 
sprays of the cleaning liquid W to upper and side sur- 
faces of the hand 170 to clean them. Then, as shown in 
FIG. 9, the top ring 75 holding a polished semiconductor 
wafer attached to the lower surface thereof is angularly 
moved to the workpiece transfer position H, and trans- 
fers the polished semiconductor wafer to the hand 1 70 
in the workpiece transfer position H. At this time, the 
cleaning liquid nozzles 142 and the cleaning liquid noz- 
zles 143 continuously eject sprays of the cleaning liquid 
W to the semiconductor wafer to clean the both sides, 
i.e., the upper and the polished lower surfaces thereof. 
[0061 ] After the hand 1 70 which has received the pol- 
ished semiconductor wafer is retracted, the cleaning liq- 
uid nozzle 141 ejects a spray of cleaning liquid W to 
clean the lower surface (holding surface) of the top ring 
75 which has held the semiconductor wafer, as shown 
in FIG. 14. Then, the top ring 75 receives a new semi- 
conductor wafer to be polished from the hand 170 and 
holds the received semiconductor wafer on the tower 
surface thereof under vacuum. The top ring 75 which 
has held the semiconductor wafer is moved back to the 
position over the turntable 73 and lowered to press the 
semiconductor wafer against the polishing doth 74 on 
the turntable 73 for thereby polishing the semiconductor 
wafer. 

[0062] While the top ring 75 is in the workpiece trans- 
fer position H, the cleaning liquid nozzles 142, 143 eject 
sprays of the cleaning liquid W to upper and side sur- 
faces of the top ring 75 to prevent the top ring 75 from 
being dried. 

[0063] In this embodiment, the cleaning liquid nozzle 
141 applies the cleaning liquid W to the lower surface 
of the top ring 75 which is in the workpiece transfer po- 
sition H after the top ring 75 has transferred the polished 
semiconductor wafer to the hand 170. However, the 
cleaning liquid nozzle 141 may apply the cleaning liquid 
W to the lower surface of the top ring 75 which is still 
holding the polished semiconductor wafer immediately 
after the polishing process is finished, for thereby clean- 
ing the polished surface of the semiconductor wafer to 
remove particles from the semiconductor wafer. That is, 
since the polished surface of the semiconductor wafer 
can be cleaned immediately after the polishing, the 
cleaning effect of the semiconductor wafer is higher than 
that of the case in which the polished su rf ace of the sem- 
iconductor wafer is cleaned aft r th top ring 75 trans- 
fers the s mteonductor wafer to th hand 170 at th 
workpiece transfer position H. This is because the timing 



of cleaning in this case is earlier than that in the previous 
case. The cleaning liquid nozzle 1 41 may be positioned 
such that it can apply the cleaning liquid W before the 
top ring 75 reaches the workpiece transfer position H. 

5 [0064] The system of the cleaning liquid nozzles 141 , 
1 42 and 1 43, the nozzle joints 1 44 through 1 52, and the 
pipes is illustrated by way of example in FIG. 12, and 
may be modified in various ways. 
[0065] The top ring 75 is cleaned each time a semi- 

10 conductor wafer is polished. The top ring 75 is also 
cleaned while the polishing apparatus is waiting for one 
lot of semiconductor wafers or is in normal shutdowns, 
so that the top ring 75 is prevented from being undesir- 
ably dried. 

15 [0066] A dressing tool cleaning device which is iden- 
tical or similar to the top ring cleaning devices 1 30, 1 40 
may be provided for cleaning the dressing tool 79. Either 
one or both of the top ring cleaning device and the dress- 
ing tool cleaning device may be employed. 

20 [0067] According to the second and third embodi- 
ments of the present invention in FIGS. 8 through 14, 
since the top ring and/or the dressing tool is in a position 
outside of the turntable or over the table cover, the top 
ring and/or the dressing tool can be cleaned without al- 

25 tering the composition of the abrasive liquid on the turn- 
table. Inasmuch as the top ring is cleaned in the work- 
piece transfer position at the time of transferring a sem- 
iconductor wafer, it is not necessary to clean the top ring 
in a dedicated cleaning station. In the absence of such 

30 a dedicated cleaning station, the space required by the 
polishing apparatus is minimized, and the overall 
processing time required for the polishing apparatus to 
polish semiconductor wafers is not affected by the 
cleaning of the top ring. 

35 [0068] When the top ring is in the workpiece transfer 
position, the cleaning liquid nozzle of the top ring clean- 
ing device is positioned below the top ring and ejects 
the cleaning liquid to the lower surface of the top ring 
for thereby cleaning the top ring. The top ring cleaning 

40 device is of a relatively simple structure for effectively 
cleaning the lower surface of the top ring. While the top 
ring is still holding the semiconductor wafer immediately 
after the semiconductor wafer is polished, the cleaning 
liquid nozzle ejects the cleaning liquid to the polished 

45 semiconductor wafer to effectively remove particles at- 
tached to the semiconductor wafer. 
[0069] The hand for carrying a semiconductor wafer 
is also cleaned by the cleaning liquid ejected by the top 
ring cleaning device. Therefore, particles applied from 

so the hand to the semiconductor wafer are minimized. 
[0070] Although a certain preferred embodiment of 
the present invention has been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 

55 from the scope of the appended claims. 

[0071 ] According to its broadest aspect, the inv ntion 
relates to a polishing apparatus for polishing a surface 
of a workpiece, comprising: 
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a turntable having a polishing surface thereon; 
a ring for holding a workpiece to be polished and 
pressing the workpiece against said polishing sur- 
face on said turntable; 
and 

a cleaning device for ejecting a cleaning liquid. 

[0072] It should be noted that the objects and advan- 
tages of the invention may be attained by means of any 
compatible combination (s) particularly pointed out in the 
items of the following summary of the invention and the 
appended claims. 

SUMMARY OF THE INVENTION 

[0073] 

1 . A polishing apparatus for polishing a surface of 
a workpiece, comprising: 

a turntable having a polishing surface thereon; 
a top ring for holding a workpiece to be polished 
and pressing the workpiece against said polish- 
ing surface on said turntable; 
a pusher for transferring the workpiece be- 
tween said top ring and said pusher, said push- 
er having a workpiece support movable verti- 
cally to a position close to said top ring for trans- 
ferring the workpiece; and 
a cleaning device for ejecting a cleaning liquid 
toward upper and lower surfaces of the work- 
piece and the lower surface of said top ring to 
clean them, after the workpiece which has been 
polished is transferred from said top ring to said 
workpiece support. 

2. A polishing apparatus , wherein said cleaning de- 
vice comprises three cleaning units disposed in re- 
spective three positions for ejecting a cleaning liq- 
uid toward upper and lower surfaces of the work- 
piece and the lower surface of said top ring to clean 
them. 

3. A apparatus , wherein said workpiece support 
has a recess for allowing the cleaning liquid ejected 
from one of said cleaning nozzle units to pass there- 
through to clean the lower surface of the workpiece. 

4. A polishing apparatus , wherein each of said 
cleaning nozzle units comprises a horizontal array 
of nozzles. 

5. A polishing apparatus a surface of a workpiece, 
comprising: 

a tumtabl having a polishing surface thereon; 
a top ring for holding a workpiece to be polished 
and pressing the workpiece against said polish- 



ing surface on said turntable; 
a top ring moving mechanism for lifting said top 
ring by a predetermined distance from said 
turntable and angularly moving said top ring to 

5 a predetermined position; and 

a top ring cleaning device having a cleaning liq- 
uid nozzle movable below said top ring for 
ejecting a cleaning liquid to the lower surface 
of said top ring to clean the lower su rf ace of said 

w top ring when said top ring is in said predeter- 

mined position. 

6. A polishing apparatus , wherein said predeter- 
mined position is a workpiece transfer position out- 

15 wardly of said turntable. 

7. A polishing apparatus , further comprising: 

a dressing tool for dressing said polishing sur- 

20 face on said turntable; 

a dressing tool moving mechanism for lifting 
said dressing tool by a predetermined distance 
from said turntable and angularly moving said 
dressing tool to a predetermined position; and 

25 a dressing tool cleaning device having a clean- 

ing liquid nozzle movable below said dressing 
tool for ejecting a cleaning liquid to the lower 
surface of said dressing tool to clean the lower 
surface of said dressing tool when said dress- 

30 ing tool is in said predetermined position. 

8. A polishing apparatus , wherein said predeter- 
mined position of said dressing tool is a retracted 
position outwardly of said turntable. 

35 

9. A polishing apparatus , further comprising: 

a table cover disposed over a predetermined 
range of said turntable for preventing a liquid on 
said turntable from being scattered around; and 
40 wherein said top ring cleaning device is pro- 

vided on said table cover. 

10. A polishing apparatus , further comprising: 

a table cover disposed over a predetermined 
^5 range of said turntable for preventing a liquid on 
said turntable from being scattered around; and 

wherein said dressing tool cleaning device is 
provided on said table cover. 

so 11. A polishing apparatus , wherein said top ring 
cleaning device has at least one of a function for 
ejecting a cleaning liquid to a hand of a robot for 
transferring the workpiece between said top ring 
and said hand and a function for ejecting a cleaning 

55 liquid to the workpiece held by said top ring. 
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Claims 

1. A polishing apparatus (70) for polishing a surface 
of a workpiece (100), comprising: 

a polishing surface (74); 
a top ring (75) for holding a workpiece (1 00) to 
be polished and pressing the workpiece against 
said polishing surface; 

a mechanism for moving said top ring with re- 
spect to said polishing surface; and 
a pusher (1 0) for transferring the workpiece be- 
tween said top ring and said pusher, charac- 
terized by said pusher having a workpiece sup- 
port (11); and 

a cleaning device (31, 33, 35) for ejecting a 
cleaning liquid toward upper and lower surfac- 
es of the workpiece and the lower surface of 
said top ring to clean them, after the workpiece 
which has been polished is transferred from 
said top ring to said workpiece support. 

2. A polishing apparatus according to claim 1 , wherein 
said cleaning device comprises nozzles (31 a, 33a, 
35a) for ejecting the cleaning liquid, angles of said 
nozzles being adjustable. 

3. A polishing apparatus according to claim 1 or 2, 
wherein said cleaning device is operable such that 
the time for cleaning the workpiece is longer than 
the time for cleaning said top ring. 

4. A polishing apparatus according to any one of 
claims 1 to 3, wherein said cleaning device is oper- 
able such that cleaning of the workpiece is contin- 
ued after cleaning of said top ring finishes. 

5. A polishing apparatus according to any one of 
claims 1 to 4, further comprising a robot (91) for 
transferring the workpiece which has been cleaned. 

6. A polishing apparatus according to any one of 
claims 1 to 5, wherein said cleaning device is oper- 
able such that cleaning of said top ring is conducted 
each time the workpiece has been polished. 



9. A polishing apparatus (70) for polishing a surface 
of a workpiece (100), comprising: 

a polishing surface (74); and 

5 a top ring (75) for holding a workpiece (1 00) to 

be polished and pressing the workpiece against 
said polishing surface, characterized by a 
cleaning device (140) provided outside of said 
polishing surface for ejecting a cleaning liquid 

10 toward the lower surface of said top ring, 

10. A polishing method for polishing a surface of a work- 
piece, comprising the steps of: 

15 polishing a workpiece by holding the workpiece 

and pressing the workpiece against a polishing 
surface with a top ring (75); 
transferring the workpiece, which has been pol- 
ished, from said top ring to a workpiece support 

20 (11); and 

ejecting a cleaning liquid toward upperand low- 
er surfaces of the workpiece and the lower sur- 
face of said top ring to clean them, after the 
workpiece is transferred to said workpiece sup- 

25 port. 

11. A polishing method according to claim 10, further 
comprising transferring the workpiece which has 
been cleaned, by a robot (91). 

30 

12. A polishing method according to any one of claims 
10 to 10, wherein cleaning of said top ring is con- 
ducted each time the workpiece has been polished. 

35 13. A polishing method according to any one of claims 
10 to 11 , wherein cleaning of said top ring is con- 
ducted while the polishing apparatus is waiting for 
one lot of workpieces or is in normal shutdowns. 

40 14. A polishing apparatus according to any one of 
claims 1 0 to 1 3, wherein cleaning of the workpiece 
is conducted when the workpiece is transferred 
from said top ring to a robot hand (170). 

45 



7. A polishing apparatus according to any one of 
claims 1 to 6, wherein said cleaning device is oper- 
able such that cleaning of said top ring is conducted 
while the polishing apparatus is waiting for one lot 50 
of workpieces or is in normal shutdowns. 



8. A polishing apparatus according to claim 1 , wherein 
said cleaning device is operable such that cleaning 
of the workpiece is conducted when the workpiece 55 
is transferred from said top ring to a robot hand 
(170). 
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